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Description 
MANUAL SPRAY CLEANER 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication Serial No. 60/320,145, filed April 25, 2003, enti- 
tled "Manual Spray Cleaner and Protectants" and U.S. Pro- 
visional Application Serial No. 60/319,548, filed Septem- 
ber 13, 2002, entitled "Manual Spray Cleaner and Protec- 
tants". 
Background of Invention 

Field of the Invention 

[0002] This invention relates to carpet and fabric cleaners. In one 
of its aspects, the invention relates to a manual spray 
cleaner composition. In another of its aspects, the inven- 
tion relates to a system for cleaning and protecting car- 
pets and fabrics. In yet another of its aspects, the inven- 
tion relates to a method for cleaning fabrics and carpets. 
In still another of its aspects, the invention relates to a 
method for cleaning and protecting fabrics and carpets. In 



yet another of its aspects, the invention relates to a pack- 
aged aerosol spray cleaner with an oxidizing composition. 
Description of the Related Art 



[0003] The performance of cleaning compositions with an oxi- 
dizing agent deteriorates over a relatively short time if the 
reactive agents are stored together in a single chamber. 
For example, when an oxidizing agent is in a cleaning 
composition containing an activator, the oxidizing agent 
is stable for only a limited time period. Instability not only 
reduces the cleaning effectiveness of the composition but 
may also lead to increased pressure build-up causing the 
closed chamber to buckle or burst. As a result, various 
systems have been developed to separately store two- 
component cleaning compositions and mix the agents 
upon or immediately prior to application to the desired 
surface. 

[0004] T he Choy et al. U.S. Patent No. 5,767,055 discloses an ap- 
paratus for cleaning a hard surface, such as kitchen and 
bathroom tile, comprising a dual chamber bottle having a 
spray applicator for dispensing a mixture of compositions 
from each of the two chambers. One of the chambers 
contains a builder or chelating agent composition and the 
other chamber includes a hypohalite or hypohalite gener- 



ator such as sodium hypochlorite as a bleaching agent. 
The two components of the composition are mixed upon 
spraying onto a surface. 

[0005] T he Kobyashi et al. U.S. Patent No. 5,869,440 and the 

Unilever PCT Publication No. WO 95/16023 both disclose 
two part bleaching compositions which comprise a perox- 
ide composition and a detergent composition which are 
stored separately and sprayed onto hard surfaces at the 
time of combination. 

[0006] T he Van Dyck et al. U.S. Patent No. 3,635,372 discloses a 
housing mounting a pair of aerosol chambers, one con- 
taining an incapacitating fluid and the other containing a 
gas. The aerosol chambers have output valves that are 
connected through tubes to an output nozzle and a whis- 
tle. A trigger is pivotally mounted to the housing and 
moves laterally to displace a vertically movable actuator 
for simultaneously opening both aerosol valves in the 
chambers for dispensing the fluid and gas in the cham- 
bers. 

[0007] The Breslau et al. U.S. Patent No. 3,303,970 and the Safi- 
anoff U.S. Patent No. 3,575,319 disclose a pair of aerosol 
dispensing chambers having different fluids that are dis- 
pensed through outlet valves connected through tubing to 



a single dispensing orifice. The outlet valves are actuated 
simultaneously by a trigger that is pivotally mounted to a 
frame that holds the aerosol chambers. Rotation of the 
trigger forces the valves downwardly to open the valves 
simultaneously. 

[0008] Kasper et al. U.S. Patent No. 6,131,237 discloses a carpet 
extractor that has a liquid dispensing and a liquid recov- 
ery system. The liquid extraction system includes a clean 
water tank and a solution tank that are fluidly connected 
through a mixing valve for variable mixing of water with a 
cleaning solution. Kasper et al. '237 further discloses that 
an oxidizing agent, such as persalt, in conjunction with an 
activator such as tetra acetyl ethylene diamine (TAED), can 
be incorporated into the cleaning solution, either in the 
clean water tank, or into the cleaning solution tank. The 
mixture is then heated in an inline heater to raise the 
temperature of the detergent oxidizing agent solution into 
the range of 120-150T. The oxidizing agent solution can 
be added to the solution tank and the cleaning solution 
can be added to the clean water tank. The cleaning solu- 
tion and the oxidizing agent can then be mixed, heated 
and applied to the floor. The cleaning solution can be ap- 
plied to the surface to be cleaned either through a spray 



nozzle or the nozzle of the accessory hose. The oxidizing 

agent can be used with or without the inline block heater. 

The oxidizing agent can be further used with or without 

the activating agent. 
Summary of Invention 

[0009] According to the invention, a manual spray cleaner com- 
prises two separate chambers and a single dispensing 
outlet for dispensing controlled amounts of liquids from 
each of the chambers. One chamber contains a fabric/ 
carpet cleaning composition and the other chamber con- 
tains an oxidizing composition that enhances the clean- 
ability of the fabric/carpet cleaning composition. Either 
the oxidizing composition or the fabric/carpet cleaning 
composition may optionally include fabric/carpet protec- 
tants such as anti-stain and/or anti-soil compositions. In 
use, the fabric/carpet cleaning composition and the oxi- 
dizing composition are simultaneously drawn from their 
respective chambers and mixed together at the time that 
they are dispensed from the manual spray cleaner. The 
two compositions can be mixed before they exit the 
sprayer or may be mixed at the surface of the fabric or 
carpet. The compositions can be aerosol propelled or 
drawn from their respective chambers by a mechanical 



means such as a pump. 

[0010] The chambers are preferably made from extruded alu- 
minum in a generally cylindrical shape with an open end. 
A dispensing opening in a cap is closed by a valve assem- 
bly mounted within the chamber open end to close the 
open end. The valve assembly includes a spring-biased 
valve to selectively close the dispensing opening for se- 
lective release of the respective compositions. 

[0011] The oxidizing composition chamber valve has compo- 
nents and a dip tube that are preferably made from 
polypropylene. The cleaner composition chamber valve 
has components that are preferably made from nylon. The 
valves further have a valve seat with at least one orifice 
with a diameter of between about 0.010 inches to 0.040 
inches, preferably 0.020 for the cleaner composition valve 
orifice and 0.024 for the oxidizing composition valve ori- 
fice. In one embodiment, the oxidizing composition 
chamber valve further includes a sealing gasket that seats 
on the valve seat and that is made from ethylene propy- 
lene diene terpolymer (EPDM). A vapor tap orifice of be- 
tween 0.001 and 0.020 inches in diameter is located 
through a wall of the valve body of the oxidizing compo- 
sition chamber. 



[0012] The containers that form the chambers and associated 

valve components are either made from a corrosion resis- 
tant material such as uncoated aluminum or zinc plated 
steel or may employ a separator comprising a coating of a 
material that is inert to the compositions contained 
therein. Separation may be achieved by sprayed on coat- 
ings, laminates, or anodizing the interior surface of the 
chamber. The inert coating material is selected from the 
group consisting of polyolefins, epoxy phenolics, 
polyamide-imides, and vinyl organisols. Further, the 
chambers are formed in part by an aluminum or zinc 
plated steel cup, and/or may be laminated with a material 
inert to the composition, at the outlet opening of the 
chamber. Further, a dip tube is coated with a polyolefin, 
preferably high density polyethelyne, that is inert to the 
composition. 

[0013] The fabric/carpet cleaning composition preferably com- 
prises one or more cleaning solvents, a surfactant and, 
optionally, a fragrance. Preferably, the fabric/carpet 
cleaning composition further includes a pH adjusting 
agent to maintain a pH level between 7.5 and 12.0, 
preferably about 9.5, in order to trigger release of oxygen 
in the oxidizing composition. 



[0014] | n a preferred embodiment of the invention, an aerosol 
propellant provides the force to expel the fabric/cleaning 
composition from its chamber. Preferred propellants for 
the fabric/carpet cleaning composition include dimethyl 
ether (C H O also known as DME), hydrocarbons, and 
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natural gases such as compressed air, carbon dioxide, and 
nitrogen. The fabric/cleaning composition chamber is 
preferably initially pressurized to 45 pounds per square 
inch (psi) with the propellant. The cleaning composition 
and aerosol propellant are combined to create an internal 
pressure in the range of 1-100 pounds per square inch 
(psi) with a preferred initial internal pressure of about 45 
psi. 

[0015] The oxidizing composition includes deionized water, a 
peroxygen compound, a stabilizer and, optionally, an 
anti-soil and/or anti-stain protectant. The peroxygen 
composition preferably comprises a cosmetic grade hy- 
drogen peroxide in the range of 0.10%-10% by weight in 
an aqueous medium; however, other peroxygen com- 
pounds can be used. The pH of the oxidizing solution is in 
the range of about 1.5 to about 8.5, most preferably, 
about 6.8. The peroxygen composition enhances the 
cleanability of the fabric/carpet cleaning composition. 



Suitable anti-stain and anti-soil protectants include 
Scotchgard™ from the 3M™ Company. 

[0016] The pH of the cleaning composition and the oxidizing 

composition can vary over a relatively wide range but the 
pH of the cleaning composition is greater than 7 and the 
pH of the oxidizing composition is below 7 before mix- 
ture. The pH of the combined cleaning composition and 
the oxidizing composition is sufficiently greater than 7 to 
activate the discharge of oxygen from the oxidizing solu- 
tion for enhanced cleaning of the carpet surface. Prefer- 
ably, the pH of the combined cleaning composition and 
the oxidizing composition is greater than 8, and in a pre- 
ferred embodiment of the invention is about 8.3. 

[° 017 ] Similar to the fabric/cleaning composition chamber, an 
aerosol propellant provides the force to expel the oxidiz- 
ing composition from its chamber. The aerosol propellant 
can be any suitable aerosol propellant but is preferably 
dimethyl ether (DME), a fluorinated hydrocarbon (HFC), or 
a compressed natural gas. The peroxygen composition 
and aerosol propellant are combined to create an internal 
pressure in the range of 1-100 pounds per square inch 
(psi) with a preferred initial internal pressure of about 45 
psi. 



[0018] | n one embodiment, the oxidizing composition includes a 
fabric/carpet protectant. In another embodiment, the car- 
pet cleaning composition includes a fabric/carpet protec- 
tant. 

[0019] The invention provides for a compact package of an effec- 
tive cleaning agent that includes an oxidizing agent that 
retains its effectiveness throughout its storage life and is 
easily delivered to a carpet or upholstery surface with a 
carpet cleaning solution for spot cleaning. The cleaning 
compositions according to the invention thus packaged 
can treat a wide variety of stains on carpet and fabric. 

[0020] Further according to the invention, a method for cleaning 
a carpet comprising the steps of simultaneously dispens- 
ing a fabric/carpet cleaning composition and an oxidizing 
composition that enhances the cleanability of the fabric/ 
carpet cleaning composition from separate chambers onto 
the carpet surface and recovering a soiled carpet cleaning 
solution from the carpet by blotting or other suitable 
means is described. 

[0021] in a preferred embodiment of the invention, the carpet 
cleaning composition and the oxidizing composition are 
each aerosol propelled from the separate chambers. Al- 
ternatively, the dispensing step includes the step of me- 



chanically pumping each of the compositions from their 
respective chambers. 

[0022] | n a preferred embodiment, the method further comprises 
the step of mixing the two compositions together before 
the dispensing step. Alternatively, the two compositions 
can be mixed together at the surface of the fabric or car- 
pet after the dispensing step. 

[0023] Further according to the invention an aerosol package for 
simultaneously dispensing two different fluids from sepa- 
rate chambers comprises a first container having a first 
fluid therein under pressure and having a first dispensing 
outlet controlled by a first valve, a second container, fixed 
in abutting relationship to the first container, having a 
second fluid, different from the first fluid, therein under 
pressure and having a second dispensing outlet controlled 
by a second valve and a dispenser having a dispensing 
orifice fluidly connected to each of the first and second 
dispensing outlets and an actuator connected to each of 
the first and second valves for simultaneously opening 
each of the first and second valves to simultaneously dis- 
pense fluids from the first and second containers. 

[0024] | n one embodiment of the invention, the dispensing ori- 
fice is positioned at one side of the first container distal 



from the second container. In another embodiment of the 
invention, the two containers are joined together with an 
adhesive. In yet another embodiment, the two containers 
have a thin film stretched around them. The thin film can 
have printed and/ or graphic material on it. Preferably, the 
film is at least partially transparent. 
[0025] | n another embodiment of the invention, the dispenser 

comprises an integrally molded body that includes a han- 
dle and the actuator, and the actuator is resiliently can- 
tilevered from a portion of the body. Preferably, the 
molded body further includes an integral channel between 
the first and second dispensing outlets and the dispensing 
orifice. 

Brief Description of Drawings 

[0026] The invention will now be described with reference to the 
accompanying drawings in which: 

[0027] FIG. 1 is a perspective view of an aerosol dispenser ac- 
cording to the invention. 

[0028] FIG. 2 is a schematic view in section of the aerosol dis- 
penser illustrated in FIG. 1 taken along line 2-2 of FIG. 1. 

[0029] FIG. 3 is a sectional view, like FIG. 2, of modified form of a 
dual aerosol dispenser according to the invention. 

[0030] FIG. 4 is a perspective view of an alternative embodiment 



of an aerosol dispenser according to the invention. 
[0031] FIG. 5 is an exploded view of the aerosol dispenser illus- 
trated in FIG. 4. 

[0032] FIG. 6 is a sectional view of the aerosol dispenser illus- 
trated in FIG. 4 taken along line 6-6 of FIG. 4. 

[0033] FIG. 6A is an enlarged view of the area in the circle 6A in 
FIG. 6. 

[0034] FIG. 7 is a sectional view of a hollow conduit insert illus- 
trated in FIG. 5. 

[0035] FIG. 8 is a sectional view of a mechanical breakup plug of 

the hollow conduit insert illustrated in FIG. 5. 

[0036] FIG. 9 is a sectional view of a terminal orifice of the hollow 

conduit insert illustrated in FIG. 5. 
Detailed Description 

[0037] Referring now to the drawings, and to FIG. 1 and 2 in par- 
ticular, there is shown an aerosol dispenser for dispensing 
cleaning compositions and oxidants from aerosol contain- 
ers 10 and 14, which have conventional push valves 12 
and 16 with outlet openings therein. Material selection for 
components coming in contact with the contents of the 
container depends upon the type of aerosol propellant 
and composition utilized in each container. The preferred 
propellant is dimethyl ether (C H O also known as DME). 
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DME is not compatible with nylon; therefore, when DME is 
the propellant, polypropylene is the preferred material for 
push valves 12, 16. Alternative propellants can be chosen 
from the hydrofluorocarbon (HFC) family and particularly 
1,1-difluoroethane (CH 3 CHF 2 ). A suitable commercially 
available HFC is Dymel 152A from Dupont. When Dymel 
152A is utilized, nylon is the preferred material for push 
valves 12, 16. A single valve orifice with a diameter in the 
range of 0.010 inches to 0.040 inches, and preferably 
0.020 inches for the cleaner composition valve orifice and 
0.024 inches for the oxidizing composition valve orifice, 
is provided in each push valve 12, 16 to provide an ade- 
quate fluid flow therethrough. Alternatively, two valve ori- 
fices can be utilized in each push valve 12, 16, each with a 
diameter in the range of 0.010 inches to 0.040 inches, 
and preferably 0.020 inches for the cleaner composition 
valve orifice and 0.024 inches for the oxidizing composi- 
tion valve orifice. Preferably, containers 10, 14 are made 
from draw-formed aluminum to minimize the number of 
seams. 

[0038] An inert material is applied to the inside surface of con- 
tainers 10, 14 to physically separate the contents from the 
container surface. Reactions of peroxygen compounds 



with metal ions can produce gas that may undesirably in- 
crease the pressure inside the container. Furthermore, any 
reaction that may occur inside the container decreases the 
cleaning capability of the system because less active in- 
gredient is available at the time of use. The preferred sep- 
arator is applied on the surfaces of the container and 
some of the valve components that come in contact with 
the contents and is made from an inert polymer that is re- 
sistant to attack by peroxygen compositions and aerosol 
mixtures. Suitable commercially available products include 
epoxy phenolics such as Epon, polyamide-imides such as 
Pamasol, both available from Courtaulds Coatings, and 
vinyl organisols such as Micoflex available from Dexter In- 
ternational Corporation. In an alternate embodiment, the 
separator is a polyethylene or polypropylene bag or lami- 
nate that is sealed at the container outlet openings 12, 
16. In another alternate embodiment, the separator is a 
laminate applied to the container surfaces and comprises 
inert materials such as polyethyleneterephthalate (PET) or 
polypropylene. In yet another alternative, the separator is 
formed by anodizing the interior surface of the aluminum 
container. Steel or tin-plated steel can be used as an al- 
ternative to aluminum; however, a separator as previously 



described is required due to the high reactivity of ferrous 
ions with peroxygen compositions. 

[0039] a dispensing head 36 has at a lower portion thereof a re- 
taining skirt 38, which is adapted to releasably retain 
aerosol containers 10 and 14. The dispensing head 36 
further has a grip 40 that extends upwardly from the re- 
taining skirt 38 and forms a hand grip for the user of the 
dispenser. A head 42 is connected to the top of the grip 
40 and has a spray nozzle 44 at one end thereof. A cam 
trigger 28 is mounted to the grip 40 beneath the head 42. 

[0040] As illustrated in FIG. 2, the skirt 38 mounts a pressure 

plate 18 for vertical reciprocatory movement therein. The 
pressure plate 18 has openings 46 and 48 in register with 
the push valves 12 and 16, respectively. The openings 46 
and 48 are connected through tubes 22 and 24 to a mix- 
ing tube 26 that terminates in the spray nozzle 44. The 
cam trigger 28 is pivotally mounted to the grip 40 
through a pivot pin 30. The cam trigger 28 has a lower 
cam surface 50 that interfaces with a cam follower 20. 

[0041] As the cam trigger 28 is squeezed inwardly, it forces the 
cam follower 20 and, thus, the pressure plate 18 down- 
wardly to simultaneously open the push valves 12 and 16. 
Thus, equal amounts of the solution in the aerosol con- 



tainers 10 and 14 are simultaneously dispensed through 
the tubes 22 and 24 respectively and into the mixing tube 
26. The mixed solutions are sprayed through the spray 
nozzle 44 on to a surface to be cleaned. 

[0042] Referring now to FIG. 3, where like numerals have been 
used to designate like parts, the pressure plate 18 is 
mounted for horizontal translational movement with re- 
spect to the skirt 38. The cam trigger 32 has a cam finger 
34, which is pivotally mounted to the pressure plate 18. 
Thus, as the cam trigger 32 is squeezed and rotates about 
the pivot pin 30, the pressure plate 18 will be translated 
horizontally and to the right as viewed in FIG. 3 to open 
the valves 12 and 16. In this manner, predetermined pro- 
portions of solutions in the aerosol containers 10 and 14 
are simultaneously dispensed through the tubes 22 and 
24 respectively, and into the mixing tube 26 from which 
the mixture is dispensed through the spray nozzle 44. 

[0043] Referring now to FIGS. 4 through 9, there is shown an al- 
ternative embodiment of an aerosol dispenser 60 com- 
prising a push valve assembly 110 for each container 10, 
14, an actuator top 62, a handle base 64, and a dispens- 
ing tube 66. Aerosol containers 10 and 14 are releasably 
mounted within the handle base 64. 



[0044] As depicted in FIGS. 6 and 6A, the push valve assembly 
110 comprises a valve cup 112, a stem 114, a housing 
116, a gasket 118, a spring 120, and a dip tube 122. The 
valve cup 112 has an annular lip sized to receive and close 
the open end of the container 10 or 14. Further, the cen- 
ter of the valve cup 112 has an opening 126 
therethrough. Preferably, the valve cup 112 is formed of 
the same material as the containers 10, 14 and lined with 
a suitable separator material as described above for the 
containers. Specifically, the container 10, 14 and valve cup 
112 are made of the same material type and preferably 
are comprised of aluminum. Alternatively, these compo- 
nents can be made of steel or zinc-plated steel. Valve cup 
112 may optionally comprise a separator, or liner, as de- 
scribed above. The valve stem 114 is mounted to a solid 
plunger 124 at a lower end an is hollow with preferably 
one, and optionally two, valve orifices 126 located in the 
side wall thereof near the bottom end thereof and in fluid 
communication with the interior of the hollow stem 114. 
The valve stem 114 is received in an opening 126 of the 
valve cup 112, with a gasket 118 located between the 
plunger 124 and the cup 112. The housing 116 has a hol- 
low cylindrical upper portion, a reduced diameter hollow 



lower portion, and a flange therebetween. The housing 
116 surrounds the stem 114 and the gasket 118 at its up- 
per end, and is secured in place by the valve cup 112. In- 
side the housing 116, the spring 120 is positioned be- 
tween the lower end of the plunger 124 and the flange of 
the housing 116 and biases the gasket 118 against the 
valve cup 112 which forms a seat for the valve. For the 
oxidizing compound container 14, the housing 116 fur- 
ther includes a vapor tap orifice 119 therethrough in the 
range of 0.001 to 0.020 inches in diameter and preferably 
0.005 inches. The vapor tap orifice 119 vents excess 
pressure created by the oxidizing compound reacting with 
contaminants. When the valve stem 114 is depressed, ex- 
cess vapor pressure is vented through the valve stem 114 
before the oxidizing compound is dispensed. The hollow 
dip tubes 122 are connected to and in fluid communica- 
tion with the lower portions of the housings 116 and ex- 
tend to the bottom of the containers 10 and 14 to fill the 
housings 116 with liquid from the containers under pres- 
sure from the aerosol in the containers. 
[0045] The stems 114, plungers 124, the dip tubes 122 and the 
housings 116 can be made from nylon or polypropylene 
depending upon the propellant used and the nature of the 



composition. In the cleaning composition, any propellant 
can be used and nylon is the preferred material for the 
stem 114, plunger 124, the dip tube 122 and housing 
116. In the peroxygen container, nylon is preferred when 
HFC is the aerosol propellant. Polypropylene may be used 
when any propellant other than HFC is utilized. The gasket 
118 is preferably formed from a resilient material, such as 
Buna-Nitrile (Buna-N) rubber or Butyl rubber, common 
gasket materials used in the aerosol dispenser industry. 
However, due to the reactive nature of the oxidizing com- 
pound, ethylene propylene diene terpolymer (EPDM) is the 
preferred gasket 118 material for the oxidizing compound 
container 14. The spring 120 and the dip tube 122 are 
preferably composed of stainless steel and polyethylene, 
respectively. The invention should not be limited to type 
of push valve assembly 110 described herein, and other 
push valves well known to those skilled in the art can be 
utilized with the aerosol dispenser. 
[0046] The actuator top 62 has a cover housing 70 with an inte- 
grally formed actuator finger 72 and a thumb tab 74. The 
actuator finger 72 is separated along its sides by slots 76, 
has cam levers 78 that extend downward therefrom, and 
is resiliently cantilevered from a front portion of the cover 



housing 70. The actuator top 62 is formed from a resilient 
plastic material, preferably by injection molding. 
[0047] The handle base 64, best shown in FIG. 5, comprises an 
outer wall 80 having a slot 82 at one end in which is 
mounted the end of the dispensing tube 66. The handle 
base 64 further comprises a pair of arcuate inner walls 84, 
which with outer wall 80 forms cylindrical sockets for the 
aerosol containers 10 and 14. The arcuate inner walls 84 
each have a vertical slot extending from a top portion 
substantially identical with the slot 82 in the outer wall 
80. A handle 88 is integrally formed with the outer wall 80 
and is designed so that a user can grip the handle 88 with 
his or her hand and apply thumb pressure at thumb tab 
74 to the actuator finger 72. An integral lock 73 can be 
formed on an outer end of the actuator finger 72 and 
project downwardly thereof to abut the handle 88 and 
prevent accidental depression of the actuator finger 72 
prior to sale and use of the dispenser. The integral lock 
73 can be attached to the handle 88 with a frangible con- 
nection. Upon an intentional act by the user, the integral 
lock may be disengaged or removed when it is desirable 
to dispense the contents of the aerosol containers 10 and 
14. 



[0048] Referring to FIGS. 5-9, the dispensing tube 66, preferably 
formed from polypropylene, comprises connecting tubes 
92 in fluid communication with the interior of a hollow 
conduit 90 having a closed end 94 and a nozzle end 96. 
The connecting tubes 92 have an open lower end sized to 
receive the hollow upper end of the valve stem 114. Dis- 
pensing tube 66 further comprises a hollow conduit insert 
102. Hollow conduit insert 102 is a rod shaped structure 
that fits tightly against an upper wall of the hollow con- 
duit 90 but leaves a cavity 103 of a predetermined volume 
at a lower wall of the hollow conduit 90. The cavity is in 
fluid communication with connecting tubes 92 and, there- 
fore, with the hollow upper end of the valve stem 114. A 
mechanical breakup plug 104, best seen in FIG. 7 and 8, 
is located on one end of the conduit insert 102 and forms 
a part of the nozzle end 96. A spray aperture 106 of a 
predetermined size is formed at a lower portion of the 
mechanical breakup plug 104 and aligned with the cavity 
103. 

[0049] a terminal orifice 100, best seen in FIG. 9, is fixedly at- 
tached to the mechanical breakup plug 104 and com- 
prises an at least one generally circular terminal aperture 
108, preferably having a diameter in the range of 0.020 to 



0.040 inches, therethrough that is in fluid communication 
with the spray aperture 106 and, therefore, the cavity 103 
and the connecting tubes 92. The mechanical breakup 
plug and the terminal orifice force a disrupted flow pat- 
tern at the nozzle end 96 of the hollow conduit 90 
wherein the contents are mixed and delivered under pres- 
sure to the surface to be cleaned. 

[0050] | n the preferred embodiment, the containers 10, 14 are 
aligned so that the oxidizing compound container 14 is 
located furthest away from the mechanical breakup plug 
104. The containers 10, 14 are attached to one another 
with a suitable hot melt adhesive 109. A label 111 made 
from a stretched thermoplastic film material is wrapped 
around the outside of the two containers 10, 14 and is 
shrunk fit by a heat source to conform to the outer con- 
tainer walls. In addition to being a suitable surface for 
displaying marketing graphics, the label 111 provides 
structural integrity to the arrangement of the cleaning and 
oxidizing composition containers 10, 14 to maintain 
alignment of the containers 10, 14 during use. Further- 
more, some or all of the label material may be transparent 
so that the containers 10, 14 are visible to the user. 

[0051] a wide variety of adhesives can be used to join the con- 



tainers 10 and 14 together. A suitable adhesive is a Bostik 
Findley hot melt adhesive sold under the product desig- 
nation H2790. It has a softening point of 155°F (68°C), a 
suggested running temperature of 279-300T (135-149°C) 
and a viscosity of 1200-750 cPs @ 275-300T 
(135-149°C). 

[0052] The sealed and pressurized container 14 is capable of 
containing excessive pressure created if the oxidant 
should come in contact with a reactant inside the con- 
tainer, such as flaws in the separator material, contact 
with an activator, or trace contaminants in the compound- 
ing solvents. The container is designed to an aerosol in- 
dustry standard 18 bar strength level to provide an ade- 
quate safety margin. In the preferred embodiment, the 
container buckle strength is no less than 250 psi and the 
burst strength no less than 320 psi. 

[0053] | n operation, the aerosol containers 10 and 14 are 

equipped with the push valve assemblies 110 by attaching 
the cups 112 thereto and are releasably mounted within 
the outer walls 80 of the aerosol dispenser 60 so that the 
valve stems 114 are seated within the open outer end of 
the connecting tubes 92. The dispensing tube 66 fits 
within the slots 82 in the outer wall 80 and within the 



slots 86 in the arcuate inner walls 84 for vertical recipro- 
catory movement therein. The top surface of the dispens- 
ing tube 66 abuts the underside of the cam levers 78. 
When a user grips the handle 88 and depresses the actua- 
tor finger 72 through thumb pressure at the thumb tab 
74, the cam levers 78 are driven downwardly with respect 
to the handle base 64 to thereby depress the valve stems 
114 and the springs 120 so that the valve orifices in the 
stems 114 are positioned below the gasket 118. In this 
configuration, the valve orifices are in fluid communica- 
tion with the housing 116 and the dip tube 122. As a re- 
sult, the contents of the aerosol container are respectively 
dispensed in equal proportion through the push valve as- 
sembly 100 via the dip tube 122, the housing 116, the 
valve orifices, and the hollow upper end of the stem 114; 
through the connecting tubes 92; through the cavity 103 
of the hollow conduit 90; through the spray aperture 106 
of the mechanical breakup plug 104, and through the ter- 
minal aperture 108. The pressure in the aerosol contain- 
ers 10 and 14 forces the mixture of cleaning solution and 
oxidizing solution through the terminal aperture 108 in a 
spray pattern to spray on a carpet or fabric surface. When 
the pressure on the actuator finger 72 is released, the 



dispensing tube 66 rises in the slots 82 and 86 under 
spring pressure from the push valve assemblies 110 to 
cease the flow of the cleaning composition and the oxi- 
dizing composition from the aerosol containers 10 and 
14. 

[0054] The proper combination of valve orifice size, cavity 103, 
terminal aperture 108 size, and propellant pressure are 
required to achieve the desired ratio and flow rate of 
cleaning compositions and oxidants and spray pattern for 
a given distance from the surface to be cleaned. Prefer- 
ably, a 1:1 ratio of cleaning composition and oxidant is 
dispensed at a flow rate of 3 8 grams per second, prefer- 
ably 5 grams per second, in a circular spray pattern hav- 
ing a diameter less than 2 inches when the containers 10, 
14 are 2 feet away from the target surface. 

[0055] a fabric/carpet cleaning formula composition for remov- 
ing stains and soil from carpets and fabrics such as up- 
holstery fabrics is filled into one of the aerosol containers. 
This composition includes one or more cleaning solvents, 
a surfactant, de-ionized water and, optionally, a fra- 
grance. According to the invention, the cleaning composi- 
tion further includes a pH adjusting agent to maintain a 
pH in the cleaning solution between 7.5 and 12.0 in order 



to trigger release of oxygen in the oxidizing composition. 
The cleaning composition can also include an anti-stain 
and/or anti-resoil agent. An example of the anti-stain 
protectant is PM 1874, a sulfo-methacrylate resin, manu- 
factured by the 3M Company. An example of the anti-soil 
component is PM 1870, a polysilosane derivative in the 
silsesquioxane chemical family, also manufactured by the 
3M Company. Other components may include acrylic 
polymers. 

[0056] De-ionized water is preferred as the solvent medium for 
the cleaning composition. The de-ionized water mini- 
mizes contamination of the cleaning solution from trace 
minerals in the water. One advantage of using de-ionized 
water as a solvent is that it evaporates with little or no 
residue after delivering cleaning agents to the carpet or 
upholstery. Alternative cleaning solvents can be one or 
more glycol ethers, for example dipropylene glycol 
monomethyl ether, or Glycol Ether DPM, and propylene 
glycol normal propyl ether, Glycol Ether PNP, or one of the 
terpenes such as natural terpenes including d-limonene. 
These components can be present in the cleaning compo- 
sition in effective amounts. For example, the Glycol Ether 
DPM can be present in the range of 0.5 to 1.5, preferably 



0.8 wt. % in the composition. Glycol Ether PNP can be 
present in the range of 0.8-15.0, preferably 7.2 wt. %. D- 
limonene, when used, can be present in the range of 0.1 
to 5.0, preferably 0.3 wt. % in the composition. 
[0057] Non-ionic surfactants can be present in a range of about 
0.1 to 2.0. Tomadol 23-6.5, a non-ionic surfactant com- 
prising ethylene oxide attached to lineal alcohol, is 
preferably present at about 0.8 wt. %. Alternatively, 
Neodol 23-6.5, another alcohol ether, can be present at 
about 1.8 wt. %. 

[0058] The EDTA can be present in amounts between about 0.1 
and 5.0, preferably 0.4 wt %, in compositions that include 
40% EDTA solution. 

[0059] | n the aerosol propelled composition embodiment, the 

propellant for both containers is preferably dimethyl ether 
(C H O also known as DME). An alternative propellant can 
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be the hydrofluorocarbon (HFC) family, particularly 
1,1-difluoroethane (CH 3 CHF 2 ). A suitable commercially 
available HFC is Dymel 152Afrom Dupont. The concen- 
tration of Dymel 152A in the cleaning composition can be 
in the range of 1% - 25% by weight and preferably 5%. Yet 
other alternative propellants include hydrocarbons such as 
isobutene (C 4 H 10 )> propane (C 3 H g ), and liquefied 



petroleum gas; and natural gases including compressed 
air, carbon dioxide, and nitrogen. 

[0060] Pressurization within the cleaning composition container 
can range from 1 to 100 pounds per square inch (psi). 
When DME is the propellant, dual 0.020 inch push valve 
orifices and an internal pressure of 45 psi are preferred. 
When a HFC propellant is used, a single 0.020 inch orifice 
is employed at an internal pressure of 70 psi. 

[0061] The pH adjusting agent is also used to remove trace 
amounts of iron and other contaminates. A typical pH 
agent is EDTA (ethyleneditetramine). Other suitable pH 
agents include disodium EDTA, an example of which is 
Hampene Na2. 

[0062] The cleaning composition can further include an activator 
for the oxidizing composition. The preferred activator is 
sodium carbonate, however, other suitable activators in- 
clude metals ions, metals salts, and other carbonates such 
as sodium bicarbonate. Still other suitable activators in- 
clude tetraacetylethylenediamine, sodium octanoyloxy- 
benzene sulfonate, sodium nonanoyloxybenzene sul- 
fonate, sodium decanoyloxybenzene sulfonate, (6-oc- 
tanamido-caproyl) oxybenzenesulfonate, 
(6-nonanamido-caproyl) oxybenzenesulfonate, 



6-decanamido-caproyl) oxybenzenesulfonate, and mix- 
tures thereof. In the preferred embodiment, sodium car- 
bonate can be added as an activator in an amount of at 
least 0.1 wt. % and preferably 0.5 wt. % to reach a stoi- 
chiometric ratio of activator to reactant. 

[0063] The cleaning composition can also include anionic surfac- 
tants that create a friable residue that can be vacuumed 
after the cleaning process. A suitable anionic surfactant is 
sodium lauroyl sarcosinate, such as Hamposyl L-30 Type 
724, and can be present in suitable amounts, for example 
between 1.0 and 6.0, preferably 3.3 wt. %. 

[0064] | n addition to the foregoing, the cleaning composition can 
further include a dispersant for soil and a further pH sta- 
bilizer such as Alcosperse 602N, which is an acrylate 
polymer. 

[0065] The oxidizing composition is filled into the other aerosol 
container and includes de-ionized water, a peroxygen 
compound, a stabilizer and, optionally, anti-soil and/or 
anti-stain protectants. An example of the anti-stain pro- 
tectant is PM 1874, manufactured by the 3M Company. An 
example of the anti-soil component is PM 1870 from the 
silsesquioxane chemical family, also manufactured by the 
3M Company. Other components may include acrylic 



polymers. Suitable soil-resist or anti-soil compositions 
are disclosed in the U.S. Patent No. 5,888,290, which is 
incorporated herein by reference. 

[0066] The de-ionized water in the oxidizing solution is present 
in a range of about 70 to about 99 wt. %, preferably about 
88.3 wt. %. De-ionized water is important in the oxidizing 
solution to minimize contaminants that will initiate activa- 
tion inside the container, reducing the cleaning efficacy of 
the composition and creating an undesirable increase in 
internal pressure. The peroxygen compound can be 
present in a range of about 0.4% to 29%, preferably 11.4%, 
of the active ingredients resulting in a total fill concentra- 
tion of about 0. 1% - 10% by weight with a preferred value 
of about 4 wt. %. 

[0067] The peroxygen compound is preferably a cosmetic grade 
hydrogen peroxide ( H 2 0 2 ), however other peroxygen 
compounds can be used. A suitable commercially avail- 
able 35% cosmetic grade hydrogen peroxide is available 
from the Degussa Company and is preferred because of 
its superior stability characteristics and extended shelf 
life. Other suitable hydrogen peroxides are available from 
Solvay Interox. Yet another suitable hydrogen peroxide is 
provided by FMC Industrial Chemicals under the trade 



names Hybrite 32.5%, Durox, Oxypure 35%, Standard 27.5 
35%, Super D 25 and 35, Technical 35%, Chlorate Grade 
20%, Semiconductor Reg, Seg, RGS, RGS 2, RGS 2, 31%. Al- 
ternatively, the peroxygen compound can be a preformed 
peracid compound selected from the group consisting of 
percarboxylic acid and salts, percarbonic acids and salts, 
perimidic acids and salts, peroxymonosulfuric acids and 
salts, and mixtures thereof; a persalt such as perborate 
compounds, percarbonate compounds, perphosphate 
compounds and mixtures thereof; or a peroxide com- 
pound. 

[0068] The anti-stain ingredient in the oxidizing solution can be 
present in about 1 to 5 wt. %, typically about 1.7 wt. %. 
The anti-soil ingredient is typically present in less than 1 
% by weight, typically about 0.3 wt. % in the composition. 

[0069] The pH stabilizer will maintain the oxidizing composition 
at a pH level in the range of 1.5 to 8.5, preferably about 
6.8. Pentasodium diethylenetriamine pentaacetate, for ex- 
ample Versenex 80, is an appropriate pH stabilizer when 
oxidative conditions exist. It will also neutralize any trace 
elements of contaminates in the oxidizing composition. 

[0070] The aerosol propellant for the oxidizing composition is 

preferably dimethyl ether (C H O also known as DME). Al- 



ternative propellants may be chosen from the hydrofluo- 
rocarbon (HFC) family, hydrocarbons, and natural gasses. 
A suitable HFC is 1,1-difluoroethane (CH CHF ), commer- 
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daily available as Dymel 152A from Dupont. The concen- 
tration of Dymel 152A in the oxidizing composition can 
be in the range of 1% - 25% by weight, preferably 5%. A 
particularly suitable hydrocarbon is N-Butane (C 4 H iq ). Al- 
ternative hydrocarbon materials include isobutene (^ 4 ^ 1Q ) 
propane (C H ), and liquefied petroleum gas. Natural 
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gases include compressed air, carbon dioxide, and nitro- 
gen. 

[0071] Pressurization within the oxidizing container can range 
from 1 to 100 pounds per square inch (psi). When DME is 
the propellant, a single 0.024 inch orifice is preferred at a 
preferred pressure of about 45 psi. Alternatively, dual 
0.020 inch orifices can be employed with DME. When HFC 
is the propellant, a single valve orifice of 0.018 inches is 
used and the preferred pressure is about 70 psi. 

[0072] The pH values of the cleaning composition and the oxi- 
dizing composition can vary over a wide range but are se- 
lected, taking into consideration the volume of each com- 
position that is dispensed simultaneously, so that the pH 
of the combined cleaning composition and the oxidizing 



composition is sufficiently greater than 7 to activate the 
discharge of oxygen from the oxidizing solution for en- 
hanced cleaning of the carpet surface. In a preferred em- 
bodiment the pH is the combined cleaning composition 
and the cleaning composition is greater than 8, preferably 
about 8.3. 
[0073] Examples 

[0074] spot cleaning compositions were prepared with the fol- 
lowing ingredients in Table 1: 
Table 1 - Cleaning Compositions 



Ingre- 
dients 


A 


B 


c 


D 


E 


F 


G 


Deionized 
Water 


83.40 


83.67 


82.90 


83.40 


83.50 


83.80 


90.80 


Sodium 
Carbonate 


0.50 


0.40 


0.50 


0.50 


0.50 






Dowanol 
PNP 1 


15.00 


15.00 


14.70 


15.00 


14.80 


15.00 




Fragrance 2 


0.10 


0.10 








0.10 


0.10 


Tomadol 
23-6.5 3 


0.80 


0.66 


0.80 


0.66 


0.80 


0.60 


0.70 


Petro ULF 4 


0.20 


0.17 


0.80 


0.34 


0.20 






d- 

limonene 






0.30 


0.10 


0.30 






EDTA, 
40% 












0.40 


0.40 


Glycol 














0.80 



Fthpr 
DPM 
















Ether PNP 














7 90 


Momnpnp 

Na2 5 
















23-6.5 6 
















Hamposyl 
724 7 
















Al- 

602N 8 

















[0075] Glycol ether, a solvent, manufactured by Dow Chemical 
Company. 

[0076] Sapphire fragrance, manufactured by Firmenich. 

[0077] Linear primary alcohol ethoxylate, a non-ionic surfac- 
tant, manufactured by Tomah Chemical Company. 
[0078] "sod ium alkyl napthelene sulfonate from AKZO Nobel. 

[0079] 5 Disodium EDTA, manufactured by Hampshire Chemical. 

[0080] ° Alcohol ether, a non-ionic surfactant, manufactured by 
Shell Chemicals. 

[0081] ' sod ium lauroyl sarcosinate, an anionic surfactant, man- 
ufactured by Hampshire Chemical. 
[0082] Acrylate polymer, a pH stabilizer, manufactured by Alco 



Chemical. 



Table 1 - Cleaning Compositions (Continued) 



Ingre- 
dients 


H 


I 


J 


K 


I 


M 


N 


Deionized 
Water 


89.35 


88.85 


85.80 


82.90 


82.90 


87.00 


89.70 


Sodium 
Carbonate 
















Dowanol 
i 

PNP 
















2 

Fragrance 


0.05 


0.05 


0.10 


0.10 


0.10 


0.10 


0.10 


Tomadol 

3 

23-6.5 
















Petro ULF 4 
















d- 

limonene 
















EDTA, 
40% 
















Glycol 

Ether 

DPM 


0.50 


0.50 


0.80 


1.50 




7.20 


0.80 


Glycol 
Ether PNP 


4.50 


4.50 


7.20 


13.50 


15.00 


0.80 


7.20 


Hampene 
Na2 5 


0.50 














Neodol 
23-6.5 6 


1.80 


1.80 


1.80 


1.00 


1.00 


0.40 


0.70 


Hamposyl 
L-30 Type 
724 7 


3.30 


3.30 


3.30 






3.00 




Al- 




1.00 


1.00 


1.00 


1.00 


1.50 


1.50 



cosDerse 
602N 8 

















[0083] 1 Glycol ether, a solvent, manufactured by Dow Chemical 
Company. 

[0084] Sapphire frag ranee, manufactured by Firmenich. 

[0085] Linear primary alcohol ethoxylate, a non-ionic surfac- 
tant, manufactured by Tomah Chemical Company. 
[0086] "sod ium alkyl napthelene sulfonate from AKZO Nobel. 

[0087] 5 Disodium EDTA, manufactured by Hampshire Chemical. 

[0088] u Alcohol ether, a non-ionic surfactant, manufactured by 
Shell Chemicals. 

[0089] ' sod ium lauroyl sarcosinate, an anionic surfactant, man- 
ufactured by Hampshire Chemical. 

[0090] Acrylate polymer, a pH stabilizer, manufactured by Alco 
Chemical. 



Table 1 - Cleaning Compositions (Continued) 



Ingredients 


0 


P 


Deionized Water 


89.9 


90.80 


Sodium Carbonate 






Dowanol PNP 1 






Fragrance 2 


0.10 


0.10 


Tomadol 23-6.5 3 






Petro ULF 4 







d-limonene 






EDTA, 40% 


0.50 


0.40 


Glycol Ether DPM 


7.20 


0.80 


Glycol Ether PNP 


0.80 


7.20 


Hampene Na2 5 






Neodol 23-6.5 6 


0.50 


0.70 


Hamposyl L-30 Type 724 7 


1.00 




Alcosperse 602N 8 







[0091] Glycol ether, a solvent, manufactured by Dow Chemical 
Company. 

[0092] Sapphire frag ranee, manufactured by Firmenich. 

[0093] Linear primary alcohol ethoxylate, a non-ionic surfac- 
tant, manufactured by Toman Chemical Company. 
[0094] * S od ium alkyl napthelene sulfonate from AKZO Nobel. 

[0095] 5 Disodium EDTA, manufactured by Hampshire Chemical. 

[0096] Alcohol ether, a non-ionic surfactant, manufactured by 
Shell Chemicals. 

[0097] ^od ium lauroyl sarcosinate, an anionic surfactant, man- 
ufactured by Hampshire Chemical. 

[0098] Acrylate polymer, a pH stabilizer, manufactured by Alco 
Chemical. 

[0099] For all of the samples, the pH of the cleaning composition 



was 11.3 ± 0.3. 

[0100] The compositions of the oxidizing solutions were as fol- 
lows in Table 2: 
Table 2 - Oxidizing Solutions 



Ingredients 


A 


B 


C 


Deionized Water 


88.30 


77.70 


79.70 


Hydrogen Peroxide, 
Cosmetic Grade 35% 


11.40 


20.00 


20.00 


Versenex 80 1 


0.30 


0.30 


0.30 


PM 1874 2 




1.70 




PM 1870 3 




0.30 





[0101] Pentasodium diethylenetriamine pentaacetate, a pH sta- 
bilizer, manufactured by Dow Chemical Company. 

[0102] Sulfo-methacrylic polymer, an anti-stain protectants, 
manufactured by the 3M Company. 

[0103] Polysilosane derivative, an anti-soil ingredient, manufac- 
tured by the 3M Company. 

[0104] For all of the samples, the pH of the oxidizing solution 
was 6.8 ±0.3. 

[0105] Any of the cleaning compositions may be combined with 
any of the oxidizing solutions to achieve acceptable 
cleaning results. The preferred combinations are shown in 
Table 3. Although any combination of cleaner and oxi- 
dizer will result in acceptable results, each combination 



exhibits different characteristics. From a chemistry per- 
spective, the technically superior result is a combination 
of cleaner A and oxidizer A. However, when cost of ingre- 
dients is taken into account, cleaner F combined with oxi- 
dizer A is the best choice for consumer value. The best 
cleaning performance was exhibited by cleaner A com- 
bined with oxidizer C, and the best protection was pro- 
vided by cleaner A combined with oxidizer B. 



Table 3 - Preferred Compositions 



Composi- 
tion 


Technically 
Superior 


Superior 
Cleaner 


Superior 
Protection 


Market 
Choice 


Cleaning Compo- 
sition 


A 


A 


A 


F 


Oxidizing Solution 


A 


C 


B 


A 



[0106] jhe pH of the combined cleaning composition and oxidiz- 
ing solution as expelled for all samples was 8.3 ±0.3. 
[0 1 ° 7 ] Test Method 

[0108] t wo separate containers were partially filled with the car- 
pet cleaning solution and the oxidizing solution. The con- 
tainers were then partially filled with an aerosol propel- 
lant. The two compositions were then dispensed through 
a common spray nozzle onto carpet samples that had 
been pretreated with stains from red wine, grape juice, 
spaghetti sauce, chocolate syrup, red lipstick, and blue 



ballpoint pen ink. The carpets were scrubbed moderately 
with a brush and then were vacuumed with a suction 
cleaner to remove the soiled solution. Cleaning was mea- 
sured using a calibrated spectrophotometer on the stain 
at both the front and back of the carpet sample. Results 
were calculated as AE, the difference in spectrophotome- 
ter readings from the clean, virgin carpet and the carpet 
after the stain was removed (AE=virgin reading cleaned 
reading). The lower the AE value, the less stain remains. 
The stains were satisfactorily removed. The average re- 
sults for each stain for the preferred combination of 



cleaner C and oxidizer A (Market Choice from Table 3) are 
presented in Table 4. 

Table 4 - Results of Significant Outcomes for Market Choice 



Stain 


AE Value FrontMarket Choice 


Grape Juice 


2.97 


Koolaid (Cherry) 


8.03 


Coffee 


5.99 


Red Wine 


3.72 


Cola 


1.59 


Lipstick (Red) 


15.97 


Spaghetti 


13.67 


Black Ink 


44.25 


Dirty Motor Oil 


21.26 



Chocolate Syrup 



27.27 



[0109] whereas the invention has been described with respect to 
an aerosol dispensing package for the cleaning solution 
and oxidizing solution, many other delivery forms can be 
used. For example, a dual siphon manual trigger dis- 
penser having a fixed or variable ratio can be used. Such 
manual trigger dispensers are disclosed in U.S. Patent 
Nos. 5,332,157, 4,862,052, 4,821,923 and 4,432,469, all 
of which are incorporated herein by reference. 

[0110] The cleaning solution and oxidizing solution can be dis- 
pensed from separate squeeze containers. For example, a 
dual chamber blow molded bottle, such as disclosed in 
U.S. Patent Nos. 5,676,055, 4,835,804, 4,776,972 or 
4,720,351 can be used. 

The trigger can be battery powered as well as being man- 
ual. It can have a fixed or variable ratio. 
[0112] Another alternative container and dispensing system for 
the cleaning composition and oxidizing compositions ac- 
cording to the invention is a dual chamber squeeze bottle 
as, for example disclosed in U.S. Patent No. 4,585,149 or 
6,216,915, both of which patents are incorporated herein 
by reference. 

[0113] Anti-stain compositions according to the invention are 



disclosed in U.S. Patent No. 5,948,480. Anti-soil composi- 
tions used in the invention are disclosed in U.S. Patent No. 
6043209, 5,534,167, 5,888,290, all of which are enclosed 
herewith by reference. 

[0114] still further, the cleaning and/or oxidizing solution can 

themselves contain components which, when mixed, gen- 
erate heat so that the cleaning and oxidizing solution ap- 
plied to a surface are applied at elevated temperatures. 
Examples of compositions and systems for generating 
heat in the cleaning and/or oxidizing solutions are dis- 
closed in U.S. Publication No. US-2003-0075203-A1, 
which was published on April 24, 2003, and is incorpo- 
rated herein by reference. 

[0115] Reasonable variation and modification are possible within 
the forgoing disclosure and drawings without departing 
from the spirit of the invention that is defined in the ap- 
pended claims. 



